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(54) PRODUCTION OF GUANIDINE DERIVATIVE OR ITS SALT CONTAINING AMIDO 

GROUP m 

(57)Abstract: H 

PURPOSE: To obtain the subject derivative having high - ^ 

purity and excellent solubility, etc., by subjecting an O 3> 

II I — 
amidoamine to a specific treatment, e.g. warming under k ' -c- n - a - n h .j Jj> 

reduced pressure and then, directly or after holding in an 4» k' 

atmosphere free form carbon dioxide, to guanidination m 

and removing impurities. q 

CONSTITUTION: The compound of formula II is "5 

obtained by subjecting an amidoamine of formula I (R1 is 

1-22C alkyl or alkenyl; R2 and R3 are H or 1-4C :Q NH> 

alkylhydroxyalkyl; A is 1-1 0C alkylene or alkenylene) to a j t i._ s l _ If ._.^_^._ <~f 

warming and pressure-reducing treatment or a warming i . I ' ' ' v 5f 

and nitrogen-bubbling treatment (under the inner 

pressure reduced about 10-700hPa at 60-1 50°C for 

10min to 3hr) and then, directly or after holding in an 

atmosphere free from carbon dioxide (e.g. in an atmosphere of inert gas such as nitrogen or 
helium at room temperature), to guanidination reaction in the presence of an alcohol and 
ether solvent and removing impurities by crystallization. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula (I) (** 1) 
[Formula 1] 

R^C-N-A-NH • • • (I) 

I I 

R z R 3 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 

radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 

carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 

differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 

branched chain, the amide amine expressed — warming - reduced pressure processing or warming - the 

carbon dioxide immediately after carrying out nitrogen bubbling processing — the following general 

formula (II) (** 2) characterized by guanidine-izing using a guanidine-ized reaction agent and 

subsequently removing an impurity after saving under a free ambient atmosphere 

[Formula 2] 

O NH 

II * f T T 1 

R a -C-N-A-N-C - # • (I IJ 

R z R 3 ^ 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 
radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 
carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 
differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 
branched chain. The amide group content guanidine derivative expressed or the manufacture approach 
of the salt. 

[Claim 2] The amide group content guanidine derivative according to claim 1 characterized by carrying 
out to the bottom of existence of little alcohols or ether in case the guanidine-ized reaction of said amide 
amine is performed, or the manufacture approach of the salt. 

[Claim 3] The amide group content guanidine derivative according to claim 1 with which a means to 
remove said impurity is characterized by being crystallization, or the manufacture approach of the salt. 
[Claim 4] The amide group content guanidine derivative according to claim 3 characterized by being 
beyond the temperature from which the solubility to the crystallization solvent of the bis-amide in which 
a crystal deposit and filtration temperature carry out a byproduction at a guanidine-ized reaction process 
becomes at least 0.1% in said crystallizing process, or the manufacture approach of the salt. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the high grade guanidine 
derivative containing the amide group for applying a guanidine derivative with strong base nature to a 
wide range application, or its salt. 
[0002] 

[Description of the Prior Art] The compound which has a guanidine radical has been used for fields, 
such as drugs, agricultural chemicals, a germicide, an insecticide, a useful metal scavenger, and a 
chelating agent, taking advantage of the strong base nature and antibacterial. However, it is only that the 
application as a surface active agent which employed the basicity efficiently has examples of a small 
number of, such as an arginine derivative and an amide group content guanidine derivative. 
[0003] It is mentioned that it is sticky, or becomes a heavy result, and a difficulty is in the result engine 
performance although it excels in adsorbent [ to the fiber or hair by the cationicity ] when the compound 
of the structure where the 1st reason makes a straight chain alkyl group a lipophilic group, and makes a 
guanidine base a hydrophilic group is used as for example, the softening agent for fiber or a rinse agent 
for hair. 

[0004] Generally the 2nd reason is because the purification method of a guanidine derivative is 
complicated. Conventionally, purification methods, such as preparative isolation liquid chromatography, 
a column chromatography, solvent extraction, and recrystallization, are combined and used after the 
reaction if needed. 

[0005] An arginine derivative or an amide group content guanidine derivative is finished as indicated by 
JP,51-22055,B, JP,2-80667,A, JP,2-243614,A, and JP,4-34080,A, and even if the engine performance is 
good and compares with the general-purpose fourth class ammonium mold cationic surface active agent, 
it has the more excellent engine performance. However, the purification method is still complicated, and 
when what was refined by the above-mentioned purification method is used as water and/or an alcoholic 
solution, insoluble matter may produce it. For example, when these derivatives are used as a charge of 
hair makeup, a problem may arise at stability for mixture of the impurity of a minute amount. 
[0006] Therefore, development of the rational manufacturing method of the amide group content 
guanidine derivative excellent in the solubility to the water and/or alcohol which a variation occurs 
according to structure among the arginine derivative of high performance and an amide group content 
guanidine derivative, and are considered that manufacture is more cheaply possible was desired. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the approach of 
manufacturing advantageously the amide group content guanidine derivative which was moreover 
excellent in the solubility to water and/or alcohol, and stability with the high grade, or its salt. 
[0008] 

[Means for Solving the Problem] According to this invention, it is the following general formula (I) (** 
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1). 

[Formula 1] 

R J -C-N-A-NH •••(!) 

I I 

R z R 3 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 

radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 

carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 

differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 

branched chain, the amide amine expressed - warming — reduced pressure processing or warming - the 

carbon dioxide immediately after carrying out nitrogen bubbling processing - the following general 

formula (II) (** 2) characterized by guanidine-izing using a guanidine-ized reaction agent and 

subsequently removing an impurity after saving under a free ambient atmosphere 

[Formula 2] 

o NH 

R*-C-N-A-N-C ' # ' CI 1} 

R 2 R 3 ' NHa 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 
radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 
carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 
differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 
branched chain. The manufacture approach of the amide group content guanidine derivative expressed 
or its salt is offered, carrying out to the bottom of existence of little alcohols or ether, in case the 
guanidine-ized reaction of said amide amine is performed especially — or In that a means to remove said 
impurity is crystallization, and this crystallizing process The manufacture approach of said amide group 
content guanidine derivative characterized by being beyond the temperature from which the solubility to 
the crystallization solvent of the bis-amide in which a crystal deposit and filtration temperature carry out 
a byproduction at a guanidine-ized reaction process especially becomes at least 0.1%, respectively, or its 
salt is offered. 

[0009] Namely, the result to which this invention persons repeated research wholeheartedly in this 
present condition, an amide amine ~ warming ~ reduced pressure processing or warming — immediately 
after carrying out nitrogen bubbling processing Or after saving under a carbon-dioxide free-lancer's 
ambient atmosphere (for example, under nitrogen-gas-atmosphere mind), It guanidine-izes by the usual 
approach, controlling reaction temperature, and the insoluble matter in water and/or an alcoholic 
solution is solved. Crystallization etc. by comparatively easy and one step of actuation A header and this 
invention were completed for the ability of the amide group content guanidine derivative which is a high 
grade and was excellent in the solubility to water and/or alcohol to be manufactured. 
[0010] Hereafter, this invention is further explained to a detail. The reaction in the manufacture 
approach of this invention is shown by the reaction formula (I) of Table 1, (II), etc. below. This 
invention is ** amide amine (for example, with the diamine which has the first class and/or the second 
class amino group), it obtains at a reaction with a common acylating agent — having — pretreatment of 
said this invention — carrying out — subsequently — **, controlling reaction temperature by the approach 
of adding solvents, such as little alcohols or ether, and controlling side reaction Under a general 
inorganic acid or organic-acid existence, a guanidine-ized reaction is performed by the usual reaction 
agents, such as a cyanamide and S-methyl iso thiourea. A small amount of unreacted amide amine which 
obtains an amide group content guanidine derivative rough reactant, and is contained in ** rough 
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reactant, By removing a bis-amide, a byproduction **** derivative, etc. of an unreacted guanidine-ized 

agent and the diamine which carries out a byproduction according to one step of purification process It 

is related with the approach of obtaining the high grade amide group content guanidine derivative 

excellent in stability, without producing sediment in the passage of time, when it is made water and/or 

an alcoholic solution. 

[Table 1] 
O 
II 

R'-C-N-A-NH + N=C — NH a 
I I 
R 2 R 3 

(I) 

O NH 
II // 

> R^-C-N-A-N-C -HX 

HX | | \ 

J^2 NHz 

•••KJfoS (I) 



O YR, 
II I 
R'-C-N-A-NH + N=C-NH 2 

I I 

R 2 R 2 

(I) 



O NH 
II // 

> R 2 -C-N-A-N-C 

HX ||^ 

R 2 R 3 NH2 



HX + R 4 YH 



•••JRJfia (ID 



(Rl, R2, R3, and A are the same radicals as the above among a formula.) R4 is the alkyl group of the 
straight chain of carbon numbers 1-4, or branched chain. HX expresses an inorganic acid or an organic 
acid. Y is S or O. 

[001 1] this invention — using — an amide amine is compoundable by the well-known approach. The 
diamine part of an amide amine is diamine which has the first class and/or the second class amino group, 
and can be expressed with the following general formula (III) (** 3). 
[Formula 3] 

R2-NH-A-NH-R3 ... (in) 

(R2 and R3 are a hydrogen atom or the alkyl group of carbon numbers 1-4, and a hydroxyalkyl radical 
among a formula.) A is the alkylene group or alkenylene group of the straight chain of carbon numbers 

1- 10, or branched chain. As an example of diamine Diamino methane, ethylenediamine, N-methyl 
ethylene diamine, N and N'-dimethyl ethylenediamine, N-ethyl ethylenediamine, N and N'-diethyl 
ethylenediamine, N-propyl ethylenediamine, N and N f -dipropyl ethylenediamine, N-butyl 
ethylenediamine, N and N'-dibutyl ethylenediamine, N-tertiary butyl ethylenediamine, N, N'- JI tertiary 
butyl ethylenediamine and N-methyl-N* ethyl ethylenediamine, 1, 2-diaminopropane, a 1 -methylamino- 

2- amino propane, A l-amino-2-methylamino propane, 1, 3-diaminopropane, 3-methylamino 
propylamine, 1, 3-JI (methylamino) propylamine, 3-ethylamino propylamine, 3-propylamino 
propylamine, 3-butylamino propylamine, the 3-third butylamino propylamine, 3-(2-hydroxyethylamino) 
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propylamine, 1, 2-diamino butane, A 1,4-diaminobutane, 1, and 3 -diamino-1 -methyl propane, 1, 3- 
diamino-isobutane, 1, and 4-diamino-l -methyl butane, 1, 4-diamino-2-methyl butane, 1, 6- 
diaminohexan, 1, 8-diamino octane, 1, 10-diamino decane, etc. are raised. These can be used combining 
independent or two sorts or more. 

[0012] The acyl part of an amide amine is the short chain or long-chain- fatty-acid residue of a straight 
chain or branched chain, and an acetic acid, a propionic acid, butanoic acid, an isobutyric acid, a caproic 
acid, an octanoic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, isostearic 
acid, oleic acid, an elaidic acid, linolic acid, a linolenic acid, arachidic acid, behenic acid, palm oil fatty 
acid, a palm-kernel-oil fatty acid, a palm oil fatty acid, a beef tallow fatty acid, etc. are raised. These can 
be used combining independent or two sorts or more. 

[0013] As for the guanidine-ized reaction agent used for this invention, a cyanamide, S-methyl iso 
thiourea, S-ethyl iso thiourea, O-methylisourea, an O-ethyl iso urea, etc. are mentioned. 
[0014] As described above, the amide group content guanidine in this invention approach or its salt 
pretreats an amide amine, subsequently is made to guanidine— ization-react, and is obtained by refining. 
Although pretreatment conditions, a reaction condition, and purification conditions are influenced by 
physical properties, such as a reaction agent, they take for an example the case where mono-lauroyl 
ethylenediamine (an amide amine and abbreviated name) is guanidine-ized by the cyanamide here, and 
show a reaction condition below. 

[0015] first, ** amide amine — warming - reduced pressure processing or warming — nitrogen bubbling 
processing or a carbon dioxide - it saves under a free ambient atmosphere (for example, under nitrogen- 
gas-atmosphere mind), warming - reduced pressure ****, when not carrying out a certain ****** 
nitrogen bubbling processing, or when it saves under the ambient atmosphere containing a carbon 
dioxide An amide amine absorbs a carbon dioxide and the byproduction of the urea derivative shown in 
the following general formula (IV) and (** 4) in process of the guanidine-ized reaction performed to a 
degree is carried out. the case where precipitate is produced in the passage of time when it considers as 
after [ purification ] water, and/or an alcoholic solvent - it is - warming — reduced pressure processing 
and wanning - nitrogen bubbling processing or a carbon dioxide — the preservation under a free 
ambient atmosphere (for example, under nitrogen-gas-atmosphere mind) is indispensable. 
[Formula 4] 

o o o 

II II II 

I^-C-N-A-N-C-N-A-N-C-R 1 • • • (IV) 

I I I I 

R* R 8 R 2 R 8 

(Rl, R2, R3, and A are the same radicals as the above among a formula.) 

[0016] usually, warming - reduced pressure processing or warming - the temperature of about 60 
degrees C - 150 degrees C to which an amide amine fuses nitrogen bubbling processing under reduced 
pressure of internal pressure extent of 10-700hPa (10 - 500mmHg) - it is ~ 10 minutes - 3 hours -- 
carrying out - moreover, a carbon dioxide - preservation under a free ambient atmosphere is performed 
in ordinary temperature just before reaction preparation under inert gas ambient atmospheres, such as 
nitrogen, helium, neon, and an argon. 

[0017] Subsequently, the amide amine of which ** pretreatment was done is neutralized by organic 
acids, such as inorganic acids, such as a hydrochloric acid, and an acetic acid, etc., and a cyanamide is 
warmed more than the melting point with fine particles, or it dissolves in ether system solvents, such as 
alcoholic solvent, such as more isopropyl alcohol than the amount of saturation solubility, or a 
tetrahydrofuran, and adds by a package or dropping. In cyanamide dropping, especially dropping time 
amount is not restricted, but the range of 0.1 - 3 hours after a viewpoint of manufacture effectiveness is 
desirable. The range of 60 degrees C - 120 degrees C of reaction temperature is 80 degrees C - 100 
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degrees C preferably. It is unsuitable, also when a reaction rate is slow, side reaction which is not 
desirable, such as a polymerization reaction of a cyanamide, occurs above 120 degrees C and it is any 
below 60 degrees C. In addition, if a cyanamide is added with a non-solvent, reaction temperature 
control will take cautions for exothermic reaction, but when it reacts to the bottom of existence of 
alcohols or ether, reaction temperature control is easy and desirable. 

[0018] ** Refine the amide group content guanidine derivative rough reactant obtained in this way by 
the purification approach described below. If it is refined by the usual purification approach, an amide 
group content guanidine derivative rough reactant is satisfactory, when an impurity can remove 
considerably and uses it with fine particles, but since existence of a little impurity has big effect at the 
preservation stability of a product on it when producing commercially for the application of cosmetics, 
drugs, and others after pharmaceutical preparation-izing of a water solution, an emulsification object, 
etc., it is necessary to remove these impurities even in a minute amount. 

[0019] Impurities are an unreacted raw material compound and a by-product. Although it can predict 

easily that an unreacted amide amine, an unreacted cyanamide, and a dicyandiamide are contained to an 

impurity, these three sorts of compounds are fully removed, and when what was made into the content 0 

as a matter of fact is used as water and/or an alcoholic solution, precipitate of a minute amount may 

produce it. When this invention persons collected these precipitate and dissociated and analyzed, they 

found out that it was the cause of precipitate of the compound expressed with the following general 

formula (V) and (VI). Since the solubility to water and/or alcohol is low, each of these is precipitating 

and deposits. 

[Formula 5] 

O O 

II II 
R^C-N-A-N-C-R 1 • • • (V) 

I I 
R* R 3 



[Formula 6] 

O O 

II II 

R^C-N-A-N-C-R 6 ••• (VI) 

I I 

R 1 R 8 

O 
II 



[0020] Although impurity removal of a bis-amide etc. can adopt many approaches, it is above desirable 
to carry out on condition that the following for example, when crystallization refines. After solubility of 
a guanidine derivative like a tetrahydrofuran and a methyl ethyl ketone carries out addition of the 
solvent which changes with temperature a lot two to 10 times (weight ratio), warms it to an amide group 
content guanidine derivative rough reactant till the boiling point and filters it as occasion demands to it 
at the time of heat, it cools gradually. Although the solubility to crystallization solvents, such as a bis- 
amide shown in said general formula (V) and (VI), is temperature-dependent and solubility changes 
rapidly bordering on a certain temperature It maintains at the constant temperature beyond the 
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temperature from which the solubility of the lower compound of the inner solubility of the bis-amide 
shown especially in a general formula (V) and (VI) becomes at least 0.1%, after crystallizing the 
specified substance enough, it filters, and the vacuum drying of the crystal is carried out, and a solvent is 
removed. There is a fault of** — the amount of solvents to apply cannot serve as hyperviscosity during 
crystallization actuation by under 2 double, or cannot remove an impurity enough ~ when [ than 10 
times ] more, yield is low, and it is not desirable also when it is any. Moreover, when the solubility to 
the crystallization solvent of a compound with the lower solubility in the inner crystallization 
temperature of the bis-amide shown in a general formula (V) and (VI) is the temperature which is less 
than 0.1% and a refined material is used as water and/or an alcoholic solution, precipitate of a minute 
amount may be accepted by the passage of time, and it is not desirable. 

[0021] By the above actuation, the amide group content guanidine which is a high grade and was 
excellent in the solubility to water and/or alcohol and the stability in a solution condition, or its salt can 
be manufactured. 
[0022] 

[Example] Although an example is given below and being further explained to a detail, this invention is 
not limited to these. In addition, % is weight criteria. 

[0023] Example 1 It decompresses, teaching mono-lauroyl ethylenediamine (97.2% unreacted lauric 
acid: purity : abbreviation, 0.8%, bis-amide : 2.0%) 12 lg (0.5 mols) to 500ml 4 Thu opening flask 
equipped with the pretreatment agitator of the synthetic (1) mono-lauroyl ethylenediamine of a lauroyl 
amide ethyl guanidine hydrochloride, a thermometer, and a vacuum and nitrogen installation tubing, and 
keeping at 80 degrees C. Nitrogen installation was repeated 3 times and carried out the nitrogen purge. 
[ an amide amine, and ] 

[0024] (2) It dropped and neutralized to the amide amine in which the lauroyl amide ethyl guanidine 
hydrochloride carried out synthetic pretreatment, being careful of 48.2g (36%) (0.475 mols) of 
concentrated hydrochloric acid for whenever [ system internal temperature ] not to exceed 100 degrees 
C. another — cyanamide 31.5g (0.75 mols) — isopropyl alcohol 31.5g — dissolving amide amine 95% - 
- it was dropped over 1 hour into the hydrochloride, keeping whenever [ system internal temperature ] at 
80-90 degrees C. Aging was performed at the same temperature after dropping termination for 3 hours, 
and after adding and carrying out full neutralization of the 2.5g (36%) (0.025 mols) of the concentrated 
hydrochloric acid, reduced pressure distilling off of the solvent was carried out. yield: — 170g, a liquid 
chromatograph, and thin layer chromatographic analysis - conversion:93.5% from an amide amine, and 
purity: - unreacted 88.1% - amide amine:2.6% and byproduction dicyandiamide:7.0% bis — it was 
byproduction urea derivative: trace amide: 1.4%. 

[0025] (3) lOOg of rough products obtained by (2) was taken, tetrahydrofuran 300g was added, it heated 
at 80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped 
with the purification agitator of a lauroyl amide ethyl guanidine hydrochloride, and the thermometer. At 
1-degree-C a rate for /, it cooled to 40 degrees C over 40 minutes, after the crystal deposited, it was kept 
warm at 40 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, carried out the vacuum drying for 40-degree-C 2 hours, and the purification lauroyl amide 
ethyl guanidine hydrochloride was obtained, yield: ~ 75g, a liquid chromatograph, and thin layer 
chromatographic analysis — purity: — unreacted 99.5% ~ amide amine:0.5%, less than [ byproduction 
dicyandiamide:0.01% ], and bis-amide: ~ byproduction urea derivative:detection was not carried out 
0.01% or less, but it came out. When 50g of this refined material was taken and it dissolved in ethanol 
30g and 20g of water, it was a transparence solution for 25-degree-C six months. In addition, the 
solubility to the tetrahydrofuran of the bis-amide which carried out the byproduction was 0.5% at 40 
degrees C. 

[0026] Example 2 It decompresses, teaching mono-lauroyl butylene diamine (98.4% unreacted lauric 
acid: purity : abbreviation, 1.0%, bis-amide : 0.6%) 135g (0.5 mols) to 500ml 4 Thu opening flask 
equipped with the pretreatment agitator of the synthetic (1) mono-lauroyl butylene diamine of a lauroyl 
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amide butyl guanidine-acetic acid salt, a thermometer, and a vacuum and nitrogen installation tubing, 
* • and keeping at 80 degrees C. Nitrogen installation was repeated 3 times and carried out the nitrogen 
purge. [ an amide amine, and ] 
[0027] 

(2) It dropped and neutralized to the amide amine in which the lauroyl amide butyl guanidine-acetic acid 
salt carried out synthetic pretreatment, being careful of 30g (0.5 mols) of acetic acids for whenever 

[ system internal temperature ] not to exceed 100 degrees C. Independently, cyanamide 25 .2g (0.6 mols) 
was dissolved in isopropyl alcohol 25. 2g, and it was dropped over 1 hour into amide amine acetate, 
keeping whenever [ system internal temperature ] at 80-90 degrees C. After dropping termination, after 
performing aging at the same temperature for 3 hours, reduced pressure distilling off of the solvent was 
carried out. yield: - 189g, a liquid chromatograph, and thin layer chromatographic analysis - 
conversion: 93. 8% from an amide amine, and purity: - unreacted 92.4% - amide amine: 1.9% and 
byproduction dicyandiamide:2.9% bis — it was byproduction urea derivative:trace amide:0.4% and 
acetylation amide amine: 1.6%. 
[0028] 

(3) lOOg of rough products obtained by (2) was taken, methyl-ethyl-ketone 300g was added, it heated at 
80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with 
the purification agitator of a lauroyl amide butyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 50 degrees C over 30 minutes, after the crystal deposited, it was kept 
warm at 50 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide butyl guanidine-acetic acid salts were obtained, yield: — 80g, a liquid chromatograph, and thin 
layer chromatographic analysis - purity: - unreacted 99.5% ~ amide amine:0.4% and less than 

[ byproduction dicyandiamide:0.01% ] ~ bis — less than [ amide:0.01% ] and acetylation amide amine: - 

- byproduction urea derivative detection was not carried out 0.1%, but it came out. When 50g of this 
refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
solution for 25-degree-C six months. In addition, the solubility to the methyl ethyl ketone of the bis- 
amide which carried out the byproduction was 0.1% at 50 degrees C. 

[0029] It dropped and neutralized to the mono-lauroyl ethylenediamine pretreated like the synthetic 
example 1 of an example 3(1) lauroyl amide ethyl guanidine-acetic acid salt (1), being careful of 30g 
(0.5 mols) of acetic acids for whenever [ system internal temperature ] not to exceed 100 degrees C. 
Independently, the addition dissolution of the cyanamide 25 .2g (0.6 mols) was carried out, and it reacted 
for 5 hours, sometimes cooling reaction temperature so that 90 degrees C may not be exceeded, yield: — 
176g, a liquid chromatograph, and thin layer chromatographic analysis — conversion: 93. 2% from an 
amide amine, and purity: — unreacted 91.1% — amide amine:2.7% and byproduction 
dicyandiamide:3.1% ~ bis — it was byproduction urea derivative:trace amide: 1.4% and acetylation 
amide amine: 1.5%. 
[0030] 

(2) lOOg of rough products obtained by (1) was taken, methyl-ethyl-ketone 300g was added, it heated at 
80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with 
the purification agitator of a lauroyl amide ethyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 50 degrees C over 30 minutes, after the crystal deposited, it was kept 
warm at 50 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide ethyl guanidine-acetic acid salts were obtained, yield: — 79g, a liquid chromatograph, and thin 
layer chromatographic analysis — purity: » unreacted 99.6% — amide amine:0.4% and less than 
[ byproduction dicyandiamide:0.01% ] — bis — less than [ amide:0.01% ] and acetylation amide amine: - 

- byproduction urea derivative detection was not carried out 0.01% or less, but it came out. When 50g of 
this refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
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solution for 25-degree-C six months. In addition, the solubility to the methyl ethyl ketone of the bis- 
amide which carried out the byproduction was 0.2% at 50 degrees C. 

[0031] The tetrahydrofuran was used instead of isopropyl alcohol as a cyanamide dissolution solvent, 
and also it was made to react similarly in composition of the synthetic example 2(2) lauroyl amide butyl 
guanidine-acetic acid salt of an example 4(1) lauroyl amide butyl guanidine-acetic acid salt, yield: — 
189g, a liquid chromatography and thin layer chromatographic analysis — conversion:93.8% from an 
amide amine, and purity: - unreacted 92.4% ~ amide amine: 1.9% and byproduction 
dicyandiamide:2.9% » bis — it was byproduction urea derivative:trace amide:0.4% and acetylation 
amide amine: 1.6%. 
[0032] 

(2) lOOg of rough products obtained by (1) was taken, tetrahydrofuran 300g was added, it heated at 80 
degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with the 
purification agitator of a lauroyl amide butyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 25 degrees C over 55 minutes, after the crystal deposited, it was kept 
warm at 25 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide ethyl guanidine-acetic acid salts were obtained, yield: — 85g, a liquid chromatograph, and thin 
layer chromatographic analysis — purity: — unreacted 99.4% — amide amine:0.5% and less than 
[ byproduction dicyandiamide:0.01% ] ~ bis — less than [ amide:0.01% ] and acetylation amide amine: - 
- byproduction urea derivative:detection was not carried out 0.1%, but it came out. When 50g of this 
refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
solution for 25-degree-C six months. In addition, the solubility to the tetrahydrofuran of the bis-amide 
which carried out the byproduction was 0.1% at 25 degrees C. 

[0033] In pretreatment of example of comparison 1 example 2(1) mono-lauroyl butylene diamine 
Reduced pressure after leaving an amide amine for three days in ordinary temperature in atmospheric air 
A reaction and when crystallization is carried out, without performing a nitrogen purge by yield: 82g, the 
liquid chromatograph, and thin layer chromatographic analysis purity: - unreacted 98.5% ~ amide 
amine:0.7% and less than [ byproduction dicyandiamide:0.01% ] - bis— they were less than 
[ amide:0.05% ], acetylation amide amine:0.4%, and byproduction urea derivative:0.3%. When 50g of 
this refined material was taken and it dissolved in ethanol 30g and 20g of water, precipitate was 
produced two days after 25 degree C. 
[0034] 

[Effect of the Invention] Moreover the amide group content guanidine derivative obtained by said 
manufacture approach of this invention and its salt are excellent in the stability in the soluble solution 
condition of water and/or alcohol at the high grade, and, moreover, can manufacture the amide group 
content guanidine derivative of the specified substance, or its salt advantageously industrially by the 
manufacture approach of this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of the high grade guanidine 
derivative containing the amide group for applying a guanidine derivative with strong base nature to a 
wide range application, or its salt. 
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PRIOR ART 



[Description of the Prior Art] The compound which has a guanidine radical has been used for fields, 
such as drugs, agricultural chemicals, a germicide, an insecticide, a useful metal scavenger, and a 
chelating agent, taking advantage of the strong base nature and antibacterial. However, it is only that the 
application as a surface active agent which employed the basicity efficiently has examples of a small 
number of, such as an arginine derivative and an amide group content guanidine derivative. 
[0003] It is mentioned that it is sticky, or becomes a heavy result, and a difficulty is in the result engine 
performance although it excels in adsorbent [ to the fiber or hair by the cationicity ] when the compound 
of the structure where the 1st reason makes a straight chain alkyl group a lipophilic group, and makes a 
guanidine base a hydrophilic group is used as for example, the softening agent for fiber or a rinse agent 
for hair. 

[0004] Generally the 2nd reason is because the purification method of a guanidine derivative is 
complicated. Conventionally, purification methods, such as preparative isolation liquid chromatography, 
a column chromatography, solvent extraction, and recrystallization, are combined and used after the 
reaction if needed. 

[0005] An arginine derivative or an amide group content guanidine derivative is finished as indicated by 
JP,5 1-22055,B, JP,2-80667,A, JP,2-243614,A, and IP,4-34080,A, and even if the engine performance is 
good and compares with the general-purpose fourth class ammonium mold cationic surface active agent, 
it has the more excellent engine performance. However, the purification method is still complicated, and 
when what was refined by the above-mentioned purification method is used as water and/or an alcoholic 
solution, insoluble matter may produce it. For example, when these derivatives are used as a charge of 
hair makeup, a problem may arise at stability for mixture of the impurity of a minute amount. 
[0006] Therefore, development of the rational manufacturing method of the amide group content 
guanidine derivative excellent in the solubility to the water and/or alcohol which a variation occurs 
according to structure among the arginine derivative of high performance and an amide group content 
guanidine derivative, and are considered that manufacture is more cheaply possible was desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Moreover the amide group content guanidine derivative obtained by said 
manufacture approach of this invention and its salt are excellent in the stability in the soluble solution 
condition of water and/or alcohol at the high grade, and, moreover, can manufacture the amide group 
content guanidine derivative of the specified substance, or its salt advantageously industrially by the 
manufacture approach of this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at offering the approach of 
manufacturing advantageously the amide group content guanidine derivative which was moreover 
excellent in the solubility to water and/or alcohol, and stability with the high grade, or its salt. 
[0008] 
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MEANS 

[Means for Solving the Problem] According to this invention, it is the following general formula (I) (** 
[Formula 1] 

R'-C-N-A-NH " ' ' (I) 

I I 
R z R 3 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 

radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 

carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 

differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 

branched chain, the amide amine expressed — warming — reduced pressure processing or warming — the 

carbon dioxide immediately after carrying out nitrogen bubbling processing — the following general 

formula (II) (** 2) characterized by guanidine-izing using a guanidine-ized reaction agent and 

subsequently removing an impurity after saving under a free ambient atmosphere 

[Formula 2] 

O NH 

R a -C-N-A-N-C " ' * (I T) 

R z R 3 XnH * 

(Rl is the alkyl group of the straight chain of carbon numbers 1-22, or branched chain, or an alkenyl 
radical among a formula.) R2 and R3 are the alkyl group of the straight chain of a hydrogen atom or 
carbon numbers 1-4, or branched chain, and a hydroxyl alkyl group, and even if the same, they may 
differ. A is the alkylene group or alkenylene group of the straight chain of carbon numbers 1-10, or 
branched chain. The manufacture approach of the amide group content guanidine derivative expressed 
or its salt is offered, carrying out to the bottom of existence of little alcohols or ether, in case the 
guanidine-ized reaction of said amide amine is performed especially - or In that a means to remove said 
impurity is crystallization, and this crystallizing process The manufacture approach of said amide group 
content guanidine derivative characterized by being beyond the temperature from which the solubility to 
the crystallization solvent of the bis-amide in which a crystal deposit and filtration temperature carry out 
a byproduction at a guanidine-ized reaction process especially becomes at least 0.1%, respectively, or its 
salt is offered. 

[0009] Namely, the result to which this invention persons repeated research wholeheartedly in this 
present condition, an amide amine - warming - reduced pressure processing or warming - immediately 
after carrying out nitrogen bubbling processing Or after saving under a carbon-dioxide free-lancer's 
ambient atmosphere (for example, under nitrogen-gas-atmosphere mind), It guanidine-izes by the usual 
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approach, controlling reaction temperature, and the insoluble matter in water and/or an alcoholic 

solution is solved. Crystallization etc. by comparatively easy and one step of actuation A header and this 

invention were completed for the ability of the amide group content guanidine derivative which is a high 

grade and was excellent in the solubility to water and/or alcohol to be manufactured. 

[0010] Hereafter, this invention is further explained to a detail. The reaction in the manufacture 

approach of this invention is shown by the reaction formula (I) of Table 1, (II), etc. below. This 

invention is ** amide amine (for example, with the diamine which has the first class and/or the second 

class amino group), it obtains at a reaction with a common acylating agent ~ having — pretreatment of 

said this invention ~ carrying out ~ subsequently ~ **, controlling reaction temperature by the approach 

of adding solvents, such as little alcohols or ether, and controlling side reaction Under a general 

inorganic acid or organic-acid existence, a guanidine-ized reaction is performed by the usual reaction 

agents, such as a cyanamide and S-methyl iso thiourea. A small amount of unreacted amide amine which 

obtains an amide group content guanidine derivative rough reactant, and is contained in ** rough 

reactant, By removing a bis-amide, a byproduction **** derivative, etc. of an unreacted guanidine-ized 

agent and the diamine which carries out a byproduction according to one step of purification process It 

is related with the approach of obtaining the high grade amide group content guanidine derivative 

excellent in stability, without producing sediment in the passage of time, when it is made water and/or 

an alcoholic solution. 

[Table 1] 
O 
II 

R'-C-N-A-NH + NEC-NH, 

I I 

R 1 R 3 



(I) 



NH 

// 

> R^C-N-A-N-C • HX 



HX | , \ 



a NH 2 



R R 

— (I) 



O YR« 
II I 
R'-C-N-A-NH + N=C-NH 2 

I I 

R 2 R a 

(I) 



O NH 
II // 

> R'-C-N-A-N-C • HX + R 4 Y H 

HX | | N 

NH 2 

— «G» (ID 

(Rl, R2, R3, and A are the same radicals as the above among a formula.) R4 is the alkyl group of the 
straight chain of carbon numbers 1-4, or branched chain. HX expresses an inorganic acid or an organic 
acid. Y is S or O. 

[001 1] this invention - using an amide amine is compoundable by the well-known approach. The 
diamine part of an amide amine is diamine which has the first class and/or the second class amino group, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/26/2005 



JP,06-312972,A [MEANS] 



Page 3 of 5 



and can be expressed with the following general formula (III) (** 3). 
- ■ [Formula 3] 

R2-NH-A-NH-R3 ... (Ill) 

(R2 and R3 are a hydrogen atom or the alkyl group of carbon numbers 1-4, and a hydroxyalkyl radical 
among a formula.) A is the alkylene group or alkenylene group of the straight chain of carbon numbers 

1- 10, or branched chain. As an example of diamine Diamino methane, ethylenediamine, N-methyl 
ethylene diamine, N and N f -dimethyl ethylenediamine, N-ethyl ethylenediamine, N and N'-diethyl 
ethylenediamine, N-propyl ethylenediamine, N and N'-dipropyl ethylenediamine, N-butyl 
ethylenediamine, N and N f -dibutyl ethylenediamine, N-tertiary butyl ethylenediamine, N, N'- JI tertiary 
butyl ethylenediamine and N-methyl-N 1 ethyl ethylenediamine, 1, 2-diaminopropane, a 1-methylamino- 

2- amino propane, A 1 -amino-2-methylamino propane, 1, 3-diaminopropane, 3-methylamino 
propylamine, 1, 3-JI (methylamino) propylamine, 3-ethylamino propylamine, 3-propylamino 
propylamine, 3-butylamino propylamine, the 3-third butylamino propylamine, 3-(2-hydroxyethylamino) 
propylamine, 1, 2-diamino butane, A 1,4-diaminobutane, 1, and 3-diamino-l -methyl propane, 1, 3- 
diamino-isobutane, 1, and 4-diamino-l -methyl butane, 1, 4-diamino-2-methyl butane, 1, 6- 
diaminohexan, 1, 8-diamino octane, 1, 10-diamino decane, etc. are raised. These can be used combining 
independent or two sorts or more. 

[0012] The acyl part of an amide amine is the short chain or long-chain-fatty-acid residue of a straight 
chain or branched chain, and an acetic acid, a propionic acid, butanoic acid, an isobutyric acid, a caproic 
acid, an octanoic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, isostearic 
acid, oleic acid, an elaidic acid, linolic acid, a linolenic acid, arachidic acid, behenic acid, palm oil fatty 
acid, a palm-kernel-oil fatty acid, a palm oil fatty acid, a beef tallow fatty acid, etc. are raised. These can 
be used combining independent or two sorts or more. 

[0013] As for the guanidine-ized reaction agent used for this invention, a cyanamide, S-methyl iso 
thiourea, S-ethyl iso thiourea, O-methylisourea, an O-ethyl iso urea, etc. are mentioned. 
[0014] As described above, the amide group content guanidine in this invention approach or its salt 
pretreats an amide amine, subsequently is made to guanidine-ization-react, and is obtained by refining. 
Although pretreatment conditions, a reaction condition, and purification conditions are influenced by 
physical properties, such as a reaction agent, they take for an example the case where mono-lauroyl 
ethylenediamine (an amide amine and abbreviated name) is guanidine-ized by the cyanamide here, and 
show a reaction condition below. 

[0015] first, ** amide amine - warming - reduced pressure processing or warming - nitrogen bubbling 
processing or a carbon dioxide — it saves under a free ambient atmosphere (for example, under nitrogen- 
gas-atmosphere mind), warming - reduced pressure ****, when not carrying out a certain ****** 
nitrogen bubbling processing, or when it saves under the ambient atmosphere containing a carbon 
dioxide An amide amine absorbs a carbon dioxide and the byproduction of the urea derivative shown in 
the following general formula (IV) and (** 4) in process of the guanidine-ized reaction performed to a 
degree is carried out. the case where precipitate is produced in the passage of time when it considers as 
after [ purification ] water, and/or an alcoholic solvent - it is - warming - reduced pressure processing 
and warming - nitrogen bubbling processing or a carbon dioxide - the preservation under a free 
ambient atmosphere (for example, under nitrogen-gas-atmosphere mind) is indispensable. 

[Formula 4] 

O O O 

II II II 

^-C-N-A-N-C-N-A-N-C-R 1 • • • (IV) 

I I I I 

R* R 8 R 2 R 8 

(Rl, R2, R3, and A are the same radicals as the above among a formula.) 
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[0016] usually, warming - reduced pressure processing or warming ~ the temperature of about 60 
degrees C - 150 degrees C to which an amide amine fuses nitrogen bubbling processing under reduced 
pressure of internal pressure extent of 10-700hPa (10 - 500mmHg) - it is - 10 minutes - 3 hours -- 
carrying out -- moreover, a carbon dioxide ~ preservation under a free ambient atmosphere is performed 
in ordinary temperature just before reaction preparation under inert gas ambient atmospheres, such as 
nitrogen, helium, neon, and an argon. 

[0017] Subsequently, the amide amine of which ** pretreatment was done is neutralized by organic 
acids, such as inorganic acids, such as a hydrochloric acid, and an acetic acid, etc., and a cyanamide is 
warmed more than the melting point with fine particles, or it dissolves in ether system solvents, such as 
alcoholic solvent, such as more isopropyl alcohol than the amount of saturation solubility, or a 
tetrahydrofuran, and adds by a package or dropping. In cyanamide dropping, especially dropping time 
amount is not restricted, but the range of 0.1 - 3 hours after a viewpoint of manufacture effectiveness is 
desirable. The range of 60 degrees C - 120 degrees C of reaction temperature is 80 degrees C - 100 
degrees C preferably. It is unsuitable, also when a reaction rate is slow, side reaction which is not 
desirable, such as a polymerization reaction of a cyanamide, occurs above 120 degrees C and it is any 
below 60 degrees C. In addition, if a cyanamide is added with a non-solvent, reaction temperature 
control will take cautions for exothermic reaction, but when it reacts to the bottom of existence of 
alcohols or ether, reaction temperature control is easy and desirable. 

[0018] ** Refine the amide group content guanidine derivative rough reactant obtained in this way by 
the purification approach described below. If it is refined by the usual purification approach, an amide 
group content guanidine derivative rough reactant is satisfactory, when an impurity can remove 
considerably and uses it with fine particles, but since existence of a little impurity has big effect at the 
preservation stability of a product on it when producing commercially for the application of cosmetics, 
drugs, and others after pharmaceutical preparation-izing of a water solution, an emulsification object, 
etc., it is necessary to remove these impurities even in a minute amount. 

[0019] Impurities are an unreacted raw material compound and a by-product. Although it can predict 

easily that an unreacted amide amine, an unreacted cyanamide, and a dicyandiamide are contained to an 

impurity, these three sorts of compounds are fully removed, and when what was made into the content 0 

as a matter of fact is used as water and/or an alcoholic solution, precipitate of a minute amount may 

produce it. When this invention persons collected these precipitate and dissociated and analyzed, they 

found out that it was the cause of precipitate of the compound expressed with the following general 

formula (V) and (VI). Since the solubility to water and/or alcohol is low, each of these is precipitating 

and deposits. 

[Formula 5] 

O O 

II II 
R'-C-N-A-N-C-R 1 • • • (V) 

I I 
R* R 3 

[Formula 6] 
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O O 

II II 
I^-C-N-A-N-C-R 6 • • • (VI) 

I I 
R 3 R 3 

o 

II 



[0020] Although impurity removal of a bis-amide etc. can adopt many approaches, it is above desirable 
to carry out on condition that the following for example, when crystallization refines. After solubility of 
a guanidine derivative like a tetrahydrofuran and a methyl ethyl ketone carries out addition of the 
solvent which changes with temperature a lot two to 10 times (weight ratio), warms it to an amide group 
content guanidine derivative rough reactant till the boiling point and filters it as occasion demands to it 
at the time of heat, it cools gradually. Although the solubility to crystallization solvents, such as a bis- 
amide shown in said general formula (V) and (VI), is temperature-dependent and solubility changes 
rapidly bordering on a certain temperature It maintains at the constant temperature beyond the 
temperature from which the solubility of the lower compound of the inner solubility of the bis-amide 
shown especially in a general formula (V) and (VI) becomes at least 0.1%, after crystallizing the 
specified substance enough, it filters, and the vacuum drying of the crystal is carried out, and a solvent is 
removed. There is a fault of** - the amount of solvents to apply cannot serve as hyperviscosity during 
crystallization actuation by under 2 double, or cannot remove an impurity enough — when [ than 10 
times ] more, yield is low, and it is not desirable also when it is any. Moreover, when the solubility to 
the crystallization solvent of a compound with the lower solubility in the inner crystallization 
temperature of the bis-amide shown in a general formula (V) and (VI) is the temperature which is less 
than 0.1% and a refined material is used as water and/or an alcoholic solution, precipitate of a minute 
amount may be accepted by the passage of time, and it is not desirable. 

[0021] By the above actuation, the amide group content guanidine which is a high grade and was 
excellent in the solubility to water and/or alcohol and the stability in a solution condition, or its salt can 
be manufactured. 
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EXAMPLE 



[Example] Although an example is given below and being further explained to a detail, this invention is 
not limited to these. In addition, % is weight criteria. 

[0023] Example 1 It decompresses, teaching mono-lauroyl ethylenediamine (97.2% unreacted lauric 
acid: purity : abbreviation, 0.8%, bis-amide : 2.0%) 121g (0.5 mols) to 500ml 4 Thu opening flask 
equipped with the pretreatment agitator of the synthetic (1) mono-lauroyl ethylenediamine of a lauroyl 
amide ethyl guanidine hydrochloride, a thermometer, and a vacuum and nitrogen installation tubing, and 
keeping at 80 degrees C. Nitrogen installation was repeated 3 times and carried out the nitrogen purge. 
[ an amide amine, and ] 

[0024] (2) It dropped and neutralized to the amide amine in which the lauroyl amide ethyl guanidine 
hydrochloride carried out synthetic pretreatment, being careful of 48.2g (36%) (0.475 mols) of 
concentrated hydrochloric acid for whenever [ system internal temperature ] not to exceed 100 degrees 
C. another - cyanamide 31.5g (0.75 mols) — isopropyl alcohol 31.5g — dissolving amide amine 95% - 
- it was dropped over 1 hour into the hydrochloride, keeping whenever [ system internal temperature ] at 
80-90 degrees C. Aging was performed at the same temperature after dropping termination for 3 hours, 
and after adding and carrying out full neutralization of the 2.5g (36%) (0.025 mols) of the concentrated 
hydrochloric acid, reduced pressure distilling off of the solvent was carried out. yield: - 170g, a liquid 
chromatograph, and thin layer chromatographic analysis — conversion:93.5% from an amide amine, and 
purity: — unreacted 88.1% — amide amine:2.6% and byproduction dicyandiamide:7.0% - bis — it was 
byproduction urea derivative:trace amide: 1.4%. 

[0025] (3) lOOg of rough products obtained by (2) was taken, tetrahydrofuran 300g was added, it heated 
at 80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped 
with the purification agitator of a lauroyl amide ethyl guanidine hydrochloride, and the thermometer. At 
1-degree-C a rate for /, it cooled to 40 degrees C over 40 minutes, after the crystal deposited, it was kept 
warm at 40 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, carried out the vacuum drying for 40-degree-C 2 hours, and the purification lauroyl amide 
ethyl guanidine hydrochloride was obtained, yield: — 75g, a liquid chromatograph, and thin layer 
chromatographic analysis — purity: — unreacted 99.5% — amide amine:0.5%, less than [ byproduction 
dicyandiamide:0.01% ], and bis-amide: — byproduction urea derivative:detection was not carried out 
0.01% or less, but it came out. When 50g of this refined material was taken and it dissolved in ethanol 
30g and 20g of water, it was a transparence solution for 25-degree-C six months. In addition, the 
solubility to the tetrahydrofuran of the bis-amide which carried out the byproduction was 0.5% at 40 
degrees C. 

[0026] Example 2 It decompresses, teaching mono-lauroyl butylene diamine (98.4% unreacted lauric 
acid: purity : abbreviation, 1.0%, bis-amide : 0.6%) 135g (0.5 mols) to 500ml 4 Thu opening flask 
equipped with the pretreatment agitator of the synthetic (1) mono-lauroyl butylene diamine of a lauroyl 
amide butyl guanidine-acetic acid salt, a thermometer, and a vacuum and nitrogen installation tubing, 
and keeping at 80 degrees C. Nitrogen installation was repeated 3 times and carried out the nitrogen 
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purge. [ an amide amine, and ] 
■ • [0027] 

(2) It dropped and neutralized to the amide amine in which the lauroyl amide butyl guanidine-acetic acid 
salt carried out synthetic pretreatment, being careful of 30g (0.5 mols) of acetic acids for whenever 

[ system internal temperature ] not to exceed 100 degrees C. Independently, cyanamide 25. 2g (0.6 mols) 
was dissolved in isopropyl alcohol 25. 2g, and it was dropped over 1 hour into amide amine acetate, 
keeping whenever [ system internal temperature ] at 80-90 degrees C. After dropping termination, after 
performing aging at the same temperature for 3 hours, reduced pressure distilling off of the solvent was 
carried out. yield: - 189g, a liquid chromatograph, and thin layer chromatographic analysis — 
conversion:93.8% from an amide amine, and purity: - unreacted 92.4% -- amide amine: 1.9% and 
byproduction dicyandiamide:2.9% -- bis — it was byproduction urea derivative:trace amide:0.4% and 
acetylation amide amine: 1.6%. 
[0028] 

(3) lOOg of rough products obtained by (2) was taken, methyl-ethyl-ketone 300g was added, it heated at 
80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with 
the purification agitator of a lauroyl amide butyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 50 degrees C over 30 minutes, after the crystal deposited, it was kept 
warm at 50 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide butyl guanidine-acetic acid salts were obtained, yield: — 80g, a liquid chromatograph, and thin 
layer chromatographic analysis - purity: - unreacted 99.5% ~ amide amine:0.4% and less than 

[ byproduction dicyandiamide:0.01% ] - bis— less than [ amide:0.01% ] and acetylation amide amine: - 

- byproduction urea derivative:detection was not carried out 0.1%, but it came out. When 50g of this 
refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
solution for 25-degree-C six months. In addition, the solubility to the methyl ethyl ketone of the bis- 
amide which carried out the byproduction was 0.1% at 50 degrees C. 

[0029] It dropped and neutralized to the mono-lauroyl ethylenediamine pretreated like the synthetic 
example 1 of an example 3(1) lauroyl amide ethyl guanidine-acetic acid salt (1), being careful of 30g 
(0.5 mols) of acetic acids for whenever [ system internal temperature ] not to exceed 100 degrees C. 
Independently, the addition dissolution of the cyanamide 25. 2g (0.6 mols) was carried out, and it reacted 
for 5 hours, sometimes cooling reaction temperature so that 90 degrees C may not be exceeded, yield: - 
176g, a liquid chromatograph, and thin layer chromatographic analysis — conversion:93.2% from an 
amide amine, and purity: - unreacted 91.1% ~ amide amine:2.7% and byproduction 
dicyandiamide:3.1% — bis — it was byproduction urea derivative:trace amide: 1.4% and acetylation 
amide amine: 1.5%. 
[0030] 

(2) lOOg of rough products obtained by (1) was taken, methyl-ethyl-ketone 300g was added, it heated at 
80 degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with 
the purification agitator of a lauroyl amide ethyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 50 degrees C over 30 minutes, after the crystal deposited, it was kept 
warm at 50 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide ethyl guanidine-acetic acid salts were obtained, yield: — 79g, a liquid chromatograph, and thin 
layer chromatographic analysis — purity: — unreacted 99.6% - amide amine:0.4% and less than 
[ byproduction dicyandiamide:0.01% ] — bis — less than [ amide:0.01% ] and acetylation amide amine: - 

- byproduction urea derivative detection was not carried out 0.01% or less, but it came out. When 50g of 
this refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
solution for 25-degree-C six months. In addition, the solubility to the methyl ethyl ketone of the bis- 
amide which carried out the byproduction was 0.2% at 50 degrees C. 
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[0031] The tetrahydrofuran was used instead of isopropyl alcohol as a cyanamide dissolution solvent, 
and also it was made to react similarly in composition of the synthetic example 2(2) lauroyl amide butyl 
guanidine-acetic acid salt of an example 4(1) lauroyl amide butyl guanidine-acetic acid salt, yield: - 
189g, a liquid chromatograph, and thin layer chromatographic analysis — conversion: 93. 8% from an 
amide amine, and purity: — unreacted 92.4% — amide amine: 1.9% and byproduction 
dicyandiamide:2.9% — bis — it was byproduction urea derivative: trace amide:0.4% and acetylation 
amide amine: 1.6%. 
[0032] 

(2) lOOg of rough products obtained by (1) was taken, tetrahydrofuran 300g was added, it heated at 80 
degrees C, and the rough product was completely dissolved in 11. 4 Thu opening flask equipped with the 
purification agitator of a lauroyl amide butyl guanidine-acetic acid salt, and the thermometer. At 1- 
degree-C a rate for /, it cooled to 25 degrees C over 55 minutes, after the crystal deposited, it was kept 
warm at 25 degrees C for 1 hour, and the crystal was deposited enough. The crystal was carried out the 
** exception, the vacuum drying was carried out for 2 hours, and 40 degrees C of purification lauroyl 
amide ethyl guanidine-acetic acid salts were obtained, yield: — 85g, a liquid chromatograph, and thin 
layer chromatographic analysis ~ purity: - unreacted 99.4% « amide amine:0.5% and less than 
[ byproduction dicyandiamide:0.01% ] - bis — less than [ amide:0.01% ] and acetylation amide amine: - 
- byproduction urea derivative:detection was not carried out 0.1%, but it came out. When 50g of this 
refined material was taken and it dissolved in ethanol 30g and 20g of water, it was a transparence 
solution for 25-degree-C six months. In addition, the solubility to the tetrahydrofuran of the bis-amide 
which carried out the byproduction was 0.1% at 25 degrees C. 

[0033] In pretreatment of example of comparison 1 example 2(1) mono-lauroyl butylene diamine 
Reduced pressure after leaving an amide amine for three days in ordinary temperature in atmospheric air 
A reaction and when crystallization is carried out, without performing a nitrogen purge by yield:82g, the 
liquid chromatograph, and thin layer chromatographic analysis purity: — unreacted 98.5% amide 
amine:0.7% and less than [ byproduction dicyandiamide:0.01% ] - bis — they were less than 
[ amide:0.05% ], acetylation amide amine:0.4%, and byproduction urea derivative:0.3%. When 50g of 
this refined material was taken and it dissolved in ethanol 30g and 20g of water, precipitate was 
produced two days after 25 degree C. 



[Translation done.] 
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©rt&B?g©<fc <3<&t,Mb£^©?gj$?g#. ^&<ifc 

0. i56i«tsflffiK±©-ffiiaaK«%. +»a»» 
#rs. iii*.&&JKB«. 2fi*i»r«a5isa{iafM>K: 

1 0te«fc 9 JR**»ffi<. lr»"j*fi 

— flSSC (V) , (VI) 

©fb^©iiff^«c^s»jiwfc&so. i%*se-c* 30 
[0021] «±©^mc«fc <o . wfifltc*>o**»j:£; 

/*/c«7JU3-JU^©^ffi?14 t aSKWBTCKRSttK 
[0022] 

ttSSSiSe**. 

[0 02 3 ] Hjfcffll 5-)B-fJl'7SFi^7i 
( 1 ) *S7yaj)ix9-u>iJ7zl'®m!im. 

tm®> mm, ■ ggmx'gzffiz.tcs 0 0 m 1 

(7 5 F7S>£B&. Jsfig: 9 7. 2«. jfeSje^f U 

0. 8%. tf*75 F : 2. 0%) 1 2 1 g 
(0. 5*A) £{±i£&. 8 0*Cfcfil&4as6. JSE 
0R*A*3I1II9XU ffiRH&bfc. 50 
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(VI) 



o 

II 

-C-OH*fflV»fe»^4j«f«. 

[0 02 4] (2) 5"?n>OU7S FJ.?Jl/^7-y> 
&®ifi©£/i£ 

tMSHOfcTS KTSl/fc. rgtSK(3 6%) 4 8. 2 
g ( 0 . 4 7 5 *;l/) 4. SftSgrt* 1 0 0 *C£l8;ift 
«<>J:5Ktt*Lft3ii6«T. *«l/fc. JSUtC. i^7^-5 
F3 1. 5g(0. 7 5*;l/) 
;P3 1. 5g(Cig«U 7 5F7 5>9 5%«KW 
(C v ^rtfig*8 0-9 0 , CK«^ft*»e.-Nlia*>WT 

wrufc. amrra. n cures mniidttffb*. 

?#SK(3 6%)2. 5g (0. 0 2 5*;b) 
Sfc^fflUcft, ?§&*«lxg£L,fc. JRS: 170 
g. mWi>u-7hif ; 77isJ:Vmmi>o-?h#7yft#i 
CCiO. 7 5 F7S>#-6©Jgf£$: 9 3. 5%. *E 
g:8 8. 1%, *SId7 5 F7 5> : 2. 6%. gj£ 
S?i/7>S?75 F : 7. 0%. tX75F:l. 4%. 
SJ£JS3gi§i§ft :trace?*^c. 
[0025] (3) ^^PYWi Fx^;bi/7^> 



gglt£fl§xfcl lHfP75Xatc. (2) 

o o g 8 o v<£mmbxt&£.imz7c±icfe® 
btc. 1 •c/aoste-r. 4 0^wr4 0*c*e^*p 
u »a*i#fWL/T3&>6i«iB4ox:«:fli!au 

gfcfffflS-lifc. ^S4a^Ct:4 0-C2^HXSIi£j!* 
LTfSS?^n-f^7S Vx?)l<if7~i;>im&%& 
ft. iRS: 7 5 g. $#*avF^-77*$J:i>1Slgi'D 
7h«7^K < |:t), «g: 9 9. 5%. *SJt>7 5 
F7 5> : 0. 5%, gJ4y->7>^7 5 F : 0. 0 1 
««T. ^75 F : 0. 0 1 SffiJSftlfSg 
<*:tfcttHtf> e*o/c. C®flNUl5 0 x 
£./-;l,3 Og, ^C2 0 gK7§fl?L/fc£t3. 25°C6 

*^Biaw?6i!Er*ofc. &*>-. sj*0fctrx7 5F 

©. f F7tFH75>Ktr4ilBaB, 4 0*Ct 
0. 5%-C*-3fc„ 

[0026 ] 2 5-?o-f;U75 V 7 9-0,97 ~ 

( l ) *y-7^p-Y;i'^'g 1 u>^75>©B?J!iil 
Ktttt. figfh X£ • B*5*AS*«*.fc5 0 0ml 
E37P77X3K, •=&^7'7Ci^;l/^'?U>^7 5> 
(75F75>iB§ > $g:98. 4%. •/ 
1. 0%, tr*75 F: 0. 6%) 1 35g 
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[0027] 

(2) ym-oisTz h*7*)\s#T~*symwmo&m 

ffiUmbtcTS F7^(C k it&3 0g(0. 5*;l/) 

£rti&s# i o o °c£^tftt,>j: ^cca^t%^e> 

?ST, *«lUto Jjijfc, ^7^5 F2 5. 2g (0. 6 
7 5 K7 5 >ftBMS* CC V SrtfiK* 8 0-90 °CCC& 

7»«r«:<fc»), 7 5 F7 5>*>6©KJS*: 9 3. 8 
%, MS: 9 2. 4%, *&j£7 5 F7 5 > : 1 . 9 
Hffi^V7>y7S F : 2. 9%, fcTX75F: 
0. 4%, 7-fe^Mfc7 5 F7 5> : 1.6%, Mffi^ 
^l^gft : trace X%> ofc„ 
[0028] 

(3) ^u-OU7 5 F^^;l/y7^^>»«tt<WB« 

am aaw-tfliAfci ib^7X3(c, (2) 20 

?fffcffi£j&Bjl 0 0 g«:i9 4 y^Jbx^;b>r h>3 
OOg^JOt 8 0^KSP«UTfflaiiSW*^CC*)B 
Ltc 0 lV/AVm&V. 30»Wt50«^ 
U Jte B e B ^tfTfflLr^6 1B#H5 0°C^SL, 

MLTffi$^a^;U7 5 F^^y7^^>*WB* 
f#fc„ iRS:8 0g, S^n7h^7tjj:tfSl^ 
D7 \-9vvWW.&*). MS: 9 9. 5%. *Jgj£7 
5 F75> : 0. 4%, SJ£^>7>>>7 5 F : 0. 0 

5 F7 5 > : 0 . 1 BJ£J9?K9$Sft: : X 
*o/c 0 COfSiiD a D5 Og^riO, x£y-;U3 0g, 
*2 0gfcS»l,fc±t<5 t 2S'C6*f}NimmL~C 
&ofc a &*>\ BJ£L/tfc:'X7 5 FCD, jt*)lx*)Mr 

h>«:»rs«j»a«, 5o°cro. i%r*^/c a 

[0 02 9] J0SW13 

(1) 5£n-f;U7 5 h'xf;^7^.^>M0M 

iswiwi (i) tmmfcmmwbtc^svvvjfrx? 

U>^7 5>f£, ft&3 0g (0. 5^)1) ifcrtS 

s#i o o'csjBA&i^^tcasLtt^sirF, #fn 4 o 

L/c JS'JlC, V7*5 F2 5. 2g(0. 6*;U)£i£ 
Ati&KU SJfciaS* 9 0 -CfciS^ft^J: 5KI$*ftiP 
Utt^6 5«fllBS(60fc. Jfcfi: 176g> »^P7 
hi/77teJ:^»^^ovF^^7^#fccj:9, 75 F 
7 5>;&>&<DEJ£* : 9 3. 2%, MS: 9 1. 1%, 
*J5J£7 5 F75> : 2. 7%, 9J£^>7>^7 5 
F : 3. 1%, t**7 5 F : 1. 4%, 7-fe^Mt7 5 
F7 5 > : 1 . 5%, H£JS8RSa»{* : t r a c et* 

[0 0 3 0 ] 50 



ftWWe-a 1 2 9 7 2 
12 

(2) 59n-f*7 5 ¥x*fr#7-V>mN&<Dllt*l 

am ue.mmz.tci ih^p^xsic, <n 

T1# fcffl£J5Stt 1 0 0 g * £ 0 , ^ ^;l/X^;Wr h > 3 
0 0 g £Jjn*.. 8 0 •CCCftl«ftLrffl*JES»*^CCS» 

L/c 0 i 'C/^ofd^r, 3 0»jWtT5 0'c*T»*i 
u *Se%Wfflur^e>iB#ffl5o°cccsau, 

Wfc. iRS: 7 9g, jR#^Pvh^7*jJ:OTWI^ 
avh^7#*rJcj:!3, MS: 99. 6%, *5l£7 
5 F7 5> : 0. 4% s SJ£$»7>^7 5 F : 0. 0 
1%«T\ f*7 5 F : 0. 0 1%«T, 7"fe*;U{t7 
5 F7 5 > : 0 . 0 1 %JWT, a£R9RBt^ : 

0g> *2 0gWUciC^ t 25'C6*;JIH»9I 
$g«r*ofc. BJ£0fcfcT*7 5 F<D, 
*)l*b>KtttZ>&M&Ut. 5 0°CT0. 2%r&o 

[003 1] HAM 4 

(1) ^n^/U7 5 F^^^7-^>ftM»0)^i5S 
HtkM2 (2) 5*Q-Y*75 Fr^n^T-y^ftB 

mt, mmicRltZtttc, iRS : 180g, ?Sf*^nv 
h^77te^»IH^o^F^7»#f5CJ:f5, 75 F 
7 5>3^6©SJS*: 93. 8%, MS: 92. 4%, 
*®S7 5 F7 5>: 1. 9%, K4^>7>^75 
F : 2. 9%, tfX75 F : 0. 4%. 7-b?Mt7$ 
F75>: 1. 6%, BKI£I)8RB!^: t racet* 

[003 2] 

(2) ^^a>f;U75 F^^^7^^>ftKfi©»i( 

warn* fiBtt*«a.fci iH^waic, (i) 

tfffca&BftlOOgiiO, fh7bFD77>3 
0 0 g^rttl^, 8 0 °CJC|J0llLtffl4ra^^fCiSi 

&F B &mbxfrhimm2 5*c(,ci%ub. 
fiittms^fc. ie H ° B ^ffi^JLT4o ,> c > 2B#r«^ 

^Urf|»7^n^;b75 Fx.*)\s#7~V>i<mffl&Z 
ntc 0 JRfi: 8 5g, a#^D7^77fcWli^ 
avh^5 7^fficj:0, MS: 9 9. 4%, *gl£7 
5 F75> : 0. 5%, K£^>7>^7 5 F : 0. 0 
1%«T, tTX7 5 F : 0. 0 1%«T, 7*fe^;Wt7 
5F75>:0. HI4R*WIW*:ttffittr. r 
*o/c 0 CCOfSl^a a a 5 0g^£^, x*y-;V3 0g, 
*2 0gCCW»LfciC5, 2 5-C6^^WSM®S'C 
&o/c 0 BfJ£Lfc^X7 5 F<D, f F^tFa^ 
7>CC*f-TSS«S«. 2 5 6 CC0. l%X$>^tc. 

[0033] imm i 

ISSfi^2 (l) *-/5$nY^7*u>^75>©iM& 



C8) 
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giwi see aBRiBftttftorKsie. Wri/fct 

C5. HXfi: 8 2 g> «»f F :?77teJ:tfi8J14> 
n-?l*/yyfttiHc£*)> 9 8. 5%. *KJ£7 
SF7S>:0. 7%. BJ£^">7>^T$ F : 0. 0 
l%fcTF. £X75F:0. 0 5%&T> TttMK? 
5 F7S>: 0. 4%. A£RXt&tt : 0. 3«"C* 
ofc. C©ffi8li&5 0 g*i0. x$y-;U3 0g. * 
2 0g{C*»tfciC*. 2 5*C2Bf«CtUft*£C * 



ftBWB - 3 1 2 9 7 2 
14 

ft. 

[0034] 

[»«©»*] *«W©«tlB«jft*t6«: J: 0 . f#e>*i* 
7 5 K»^wy7^^>p^«:te t ti>'-e©«tt 1 K*fig 
•CL/*5 4>*fc<fcD : /*^«7;i'=i-;u©^14^^SS 

o> xmmtcmmK.amKDT s K*^w^7-y>ii 
&«*©**» aw s c 4 #-c « s . 



[?IMfiE*] 

[«WH] ¥SK6^5^250 
[^iDWfiE 1 ] 
[HiE*t&Sffl«] WWW 

mm$&3%] 0010 
mm®] 

[ 0 0 1 0 ] «T. HKttWKIIiWr*. ** 

9!©*l»#ftR:*rtfS5l£tt» «T*l©filSS 
(I ) . (II) *MCJ:iJ5*3*ia. fcjffltt. <D7 5 F 

•5) iwi^^M0wsH!M^7ts:^\ #U>T?®^S©7 

o 
II 

R'-C-N-A-NH + N=C — NH 3 
I I 
R 3 R 3 

(I) 



&srs(6»K*«»L/. msi&**iimi/&#&. Ha© 

* C 4 K J: 0 . *to J: * fc« r * =i - *8ift tc b fc 

[*1] 



NH 



II Jf 

> R l -C-N-A-N-C 

HX , , N 

R 2 R 3 



HX 



•susss (i) 



O YR, 
II I 
R'-C-N-A-NH + NH = C-NH t 

I I 

R' R 1 

(I) 



O NH 
II // 

— > R'-C-N-A-N-C -HX+R-YH 

HX I I x 

R 3 R 3 NHl 



•miss; (11) 



(a*. r\ r\ R j *jj:j>'At*frfBiPn;»'r* hxb. mm$>^tmm^mt>t. 

S. R'«. K3Rttl~4©il«l*fcB»ttMl©7;l/+ Y»> SSfc«0r*^ o ) 



(9) 
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[*UBHiE2] 

[ffiE*t*8S£] 00 11 

[00 11] *«BKm>6t»*T3 F7S>B&*n©* 
R'-NH-A-NH-R 1 

(35$. R\ R J B. *m**fctt<»IS«l~4©7 
t KP*i'7;w*;i/S"C*a. AB. 

1 - 1 OOffi&itcUftW&OTto* U>S*S(,>B7 
;Uir^l/>S-C4>^„ ) S?7 5>©*(*W<bLTB. J? 
7S^y£>, xg=-P>i?75>. N-^^JUi^U> 
i/7 5>. N, N' -W^H^U^TSX N- 
x?;Ui?U>i/7 2 >. N, NT -yxfjHfl/> 
^7 5>. N-7"nf;l'i5 : -U>y75>, N, N' - 

^of;n?u>y7i>. N-7 , f-;n^u>^7 

^?j|/X5 1 U>i;7 5>. N. N' -yf£7'fJl'X? 
b>i>75>. N-J?)l>-U' x?)lX?U>¥7 5. 
>, 1. 2-^75/^0/0, 1 -jt?)l7i S-2 
-7 5 ^7"D;0, 1 -7S^-2-^?JU75 V7'P 

1, 3-^75 y^O^V. 3 -jt?-f\,7 
DtVU75>, 1. 3-^ {^fW*/) yptVl/7 
5>, 3 -X?JU7 5 y7'D£;U7 5 >, 3 --7'OfJL- 
7 5 /7*ah';l'7 5> > 3 -7'5 L ;U7 5^7'Dt';l'7S 
>, 3-»=^l'75/7'nfJl'75>, 3- (2- 
tFB + 5/i?;l/7i/) ^DWi^, 1. 2-V 
7S^:/£>. 1. 4-y75/^>, 1. 3-S?7 
5 / - 1 -^W7'Bri> ( 1, 3-^75/-2-> 
^Jl^O/O. 1, 4 -i>7 5 1 58 

o o 

II II 

R'-C-N-A-N-C-N-A-N- 
I I I I 

R* R* R' R' 

(St*. R\ R\ R'RCfAB. ttr»ai|5)DS-C* 
S. ) 

[*®»iiE4] 

imm&mm%] o o 1 6 

[*£#*£] £H 

[0016] m*. mmxBSim** f*je 1 o~7 o o 

hPafIK<D?£ET. 6 0 'O- 1 5 0 'Cr. 1 

6 0 'C- 1 5 0*Ct\ 1 0^-3 ^ffltf 
S fc. -BMfe«*7 V -©fcfflftTTNDfiJff tt. «*.»" 
ffiR. ^y?A t 7A=f>»*fitt#*J!a* 

[#ffiMjIE5] 



7 5 h*7 5 >©i->7 5 >g|5#B, - 
0. TE-HK (in) (ft 3) -C3Mrrc£#-C* 
[ft3] 

• • • (III) 

* 1, 4-t>7 5 2 ?;U7'^>. 1. 6-^75 
/•M^X 1, 8 -S>7 5 1. 10-is 

[*&ffluE3] 

[fl?IE*f3WIB«] 00 15 

[JilliEtfa] 

[ffliErtg] 

[ 0 0 1 5 ] 9ct. CD7 5 F7 5 >4ttlS«EJ!iS*S 

^iztmmm^v > mm*> l < BiafiawR? y - 
©mmit («jtt*M»HftT> -cfiwrs. »na« 

K7 5 >#z:aMbftsR*KiRu wcm>jtf7~v» 
{tm-ommvTsi-mz ( i v> <ft4 > k^-t^sb 

Mt&OfcBK:. fP#r««*£c inn* 

7y-©#H^T <W*W»*#H«T) TOSffB. 

[ft4] 

o 

II 

-C-R 1 • • • (IV) 



[fi8iE«m«@«] 0 02 0 
[HESS;] 

[0020] «±t*7 5 F«O^N4Mtt£», $*© 

*KKj:o**<aftrsje«*. 2-io{g(«a 

ft) gsJOO. »jS*-CftfiftO. ^S«:J:O^B#jgfiL,/c 
ft. WIB-MS (V) . (VI) 

ifc^7 5Ffo, ikmmicmmwmz* 

Zfr. «KC-«SC (V) . (VI)KSlfc^7 5F 



(10) 



ftgiJ¥6-3 1 2 972 



*«**). 10fl§J:9an>*£tt. t»rn© 
»^«»«P*b<ftl>. *fc. HK (V) . (VI)K 

* L < ttl>. 

[«jE»ft«R«] 9i«HflF 
[ffliBfefftiHB*] 0 02 9 
[»iE#ffi] §£E 



[0 0 2 9] HJS0I3 

(l ) ^a-oio's Ki^Ji'^r-y^Bffio^fiS 
Ute^i (D tmmcmimbtc^svvajfrx? 
u>yrs>K. SK3 0g (o. sw) 4, 

Ofc. CfttC, 5>7:MF2 5. 2g (0. 6*^) £ 

aonftKu saauM>9oxi«iix.ftir»j:9ici»4tt 

*PI,&0i6 5l»nK&bft:. iRfi: I76i. ®#?n 

K7 5>*>6©5lE¥ : 9 3. 2%, : 9 1 . 1 

*Sf£7 5 F7S>: 2. 7%. BJ£S>i/7>y7 
5F:3. 1%. fcf*7S F : 1. 4%> 7Hz^;Mb7 
5 F75 y : 1 . 5%. S]££yR8&<* : tracer 
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